Two new 2-phenylbenzofuran derivatives, atrofuran A (1) and atrofuran B (2), along with five known compounds, were isolated from the root bark of Morus atropurpurea. The structures of the new compounds were determined on the basis of extensive NMR spectroscopic and HR-ESI-MS analyses.
Plants of the genus Morus (Moraceae) are widely distributed in all temperate areas. The leaves and root bark of mulberry have been used as folk and traditional Chinese medicines for centuries for the treatment of diabetes, arthritis, rheumatism, cough and headache [1] . As part of our continuing investigation on Morus species [2a-e] , two new 2-phenylbenzofuran derivatives, atrofuran A (1) and atrofuran B (2), together with five known compounds (3-7), were isolated from the EtOH extract of the root bark of M. atropurpurea.
Compound 1, C 30 H 36 O 4 from its HR-ESI-MS (m/z 483.2512 [M+Na] + , calcd for C 30 H 36 NaO 4 , 483.2506), exhibited the presence of a hydroxyl group (3432 cm -1 ) and an aromatic ring (1601, 1493 cm -1 ) in its IR spectrum. The UV spectrum showed absorption maxima at 242 and 314 nm, suggesting that 1 has the 2phenylbenzofuran chromophore. The 1 H NMR spectrum of 1 displayed signals for four phenolic protons [δ H 7.28 (1H, d, J = 8.9 Hz, H-4), 6.85 (1H, br s, H-6′), 6.74 (1H, d, J = 8.9 Hz, H-5) and 6.48 (1H, br s, H-4′)], two olefinic proton [δ H 6 Table 1 . Comparison of the NMR data of 1 with those of the known compound sanggenofuran A [3a] revealed the presence of a 2-phenylbenzofuran substructure. For the remaining part, the 1 H-1 H COSY spectrum of 1 revealed the presence of two spin systems (C-8 to C-9 and C-12 to C-14). The HMBC cross peaks between H 3 -11/H-12α/H-12β/H-14α/H-14β/H 3 -16/H 3 -17 and C-9, as well as between H 2 -13 and C-10 indicated the presence of ring E. In addition, the HMBC correlations between H-8α/H-8β and C-7, between H 2 -7′ and C-1′/C-2′/C-3′, as well as between the methoxyl group (δ H 3.85) and C-3′ confirmed that the positions of the respective substituent groups were the same as those of sanggenofuran A. Since the aforementioned groups and rings accounted for twelve out of the 13 degrees of unsaturation, the remaining one was assumed for the presence of ring D (C-6 and C-10 were connected through an oxygen atom). The relative stereochemistry of 1 was deduced by a ROESY experiment, in which correlations between H-9 and H 3 -11/H 3 -16 suggested that these protons had the same orientation. Thus, the structure of 1 was elucidated and named as atrofuran A.
Compound 2, C 20 H 20 O 4 , HR-ESI-MS ion at m/z 323.1295 [M-H] -(calcd for C 20 H 19 O 4 , 323.1289), displayed IR and UV spectra quite similar to those of 1, suggesting that 2 was also a 2-phenylbenzofuran derivative. The 1 H NMR spectrum of 2 showed signals for a 1,2,4-trisubstituted aromatic system [δ H 7.41 (1H, d, J = 8.5 Hz, H-4), 7.02 (1H, d, J = 2.1 Hz, H-7), and 6.85 (1H, dd, J = 8.5, 2.1 Hz, H-5)], a 1,3,4,5-tetra-substituted aromatic system [δ H 6.89 (1H, d, J = 1.5 Hz, H-6′), 6.82 (1H, d, J = 1.5 Hz, H-2′)], an olefinic proton [δ H 6.84 (1H, s, H-3) ], a methoxyl group [δ H 3.87 (3H, s, 6-OCH 3 )] and a 2,2-dimethyldihydropyran ring [δ H 2.69 (2H, t, J = 6.8 Hz, H 2 -7′), 1.85 (2H, t, J = 6.8 Hz, H 2 -8′), 1.38 (6H, s, H 3 -10′/11′)]. The 13 C NMR spectrum displayed twenty carbon signals, including fourteen olefinic carbons, one quaternary, one methoxyl, two methylenes and two methyls. Detailed examination of the 1D and 2D NMR spectra of 2 and comparison of these with those of the known compound wittifuran D [3b] revealed their structural similarity, except for the presence of a methoxyl group signal [δ C 55.8; δ H 3.87 (3H, s)] in 2. In the HMBC spectrum, the correlations between the methoxyl group (δ H 3.87) and C-6 indicated that the methoxyl group was located at C-6. Accordingly, the structure of 2 was elucidated and named as atrofuran B.
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